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 1 
Introduction 
 
In the United States, almost 200,000 total hip arthroplasty (THA) procedures are 
performed annually (Khatod, Barber, Paxton, Namba, & Fithian, 2006).  Hip dislocation is one 
of the most common complications of THA (Berry, 2001),  accounting for an estimated 60 to 75 
million dollars annually in healthcare costs (Morrey, 2000).  According to a study conducted by 
the American Academy of Orthopedic Surgeons, the annual number of THA procedures 
performed will dramatically increase over the next twenty years due to; increased acceptance of 
joint replacements, an aging population with arthritis, increased prevalence of obesity, and Baby 
Boomers remaining active later in life (Iorio, et al., 2008).  THA involves the replacement of the 
femoral head and acetabulum with manufactured components. THA has revolutionized the care 
of patients with degenerative arthritis of the hip, offering significant pain relief and functional 
improvements.  The improvement in surgery techniques advances in implant longevity, and 
additional surgeon experience has increased the number of procedures performed on a wider 
patient population.  Younger and older patients, as well as those with multiple medical problems, 
who in the past would not have been considered candidates for surgery, now benefit from the 
technologically advanced and commonly performed THA.  Liu et al. reports that between 1999 
and 2004, the average age of the THA patient was 67 years old and had multiple medical 
conditions (Liu, Della Valle, Besculides, Gaber, & Memtsoudis, 2009).  This increased 
acceptance of an older patient with multiple medical conditions has also increased the risk for 
complications following the procedure (Liu, et al., 2009).   
The most common indication for a THA is osteoarthritis.  Osteoarthritis is a condition 
which results from a gradual wearing away of the articular cartilage in joints.  Patients with 
osteoarthritis of the hip typically experience pain with weight bearing activities and loss of joint 2 
mobility that significantly limits functional ability.  When a patient’s symptoms are not 
satisfactorily alleviated by conservative measures, THA surgery is often the best option.  In the 
current U.S. health care environment, the process for a patient to discuss medical complaints and 
health-care questions typically begins with a visit to their family medicine practitioner (MD/DO, 
PA or NP).  If the condition is beyond the scope of general care and may possibly require 
surgical intervention, a referral is often made to an orthopedic specialist.  With higher demands 
of productivity, decreased reimbursement and increased patient volumes, it is very common for 
physician assistants (PAs) to work closely with orthopedic surgeons.  PAs working in 
orthopedics are routinely involved in the diagnosis and treatment of patients with hip 
osteoarthritis, and it is important that these PAs are able to recognize risk factors and have a 
thorough understanding of the most common postoperative short-term complications of THA. 
The PA’s scope of practice typically includes interacting with patients pre- and post-surgery, 
along with first-assisting during the THA surgery.  Accurate information given to patients can 
ultimately affect their overall outcome, satisfaction, and expectations.    
In 2003, Phillips, et al. reviewed 58,521 Medicare claims from individuals 65 years and 
older, who had elective primary THA for a reason other than fracture.  The group found the two 
most common postoperative short term complications to be hip dislocation and venous 
thromboembolism (Phillips, et al., 2003).  Hip dislocation following primary THA is estimated 
to affect between two and eleven percent of patients (DeWal, Su, & DiCesare, 2003) and despite 
continued improvements in surgical technique, improved hardware components, and increased 
technology, the overall rate of hip dislocation following THA has not changed (D'Angelo, 
Murena, Zatti, & Cherubino, 2008).  Individual published articles analyzing hip dislocation 
following THA and potential risk factors for dislocation provide varying information.  Much of 3 
the currently relied upon information is based on publications from the 1970’s and 1980’s.  As 
the demands for THA increase, it is imperative that PAs working in orthopedics are educated on 
the risk factors for hip dislocation following surgery.   
The significance of knowing these risk factors is important for all orthopedic 
professionals in providing the most insight to possible complications following a primary THA. 
With an understanding of these risk factors, orthopedic professionals will be able to manage 
THA patients more appropriately.  They will be able to more closely control their patients’ 
rehabilitation protocols and advance the patients’ functional restrictions at an appropriate rate, 
secondary to their risk for dislocation. Health care professionals are not the only ones to benefit 
with this knowledge.  As discussed by McCollum and Gray, hip dislocation after THA is painful, 
prolongs hospital stays, requires bracing, and frequently requires a second operative procedure 
(McCollum & Gray, 1990).  With the further understanding of these risk factors, orthopedic 
professionals can successfully educate their patients on appropriate risk factors associated with 
dislocation and THA, and help guide them through their postoperative period and rehabilitation 
program.  
With the increased incidence of THA, it is becoming increasingly important to address 
the high patient morbidity and cost of complications associated with hip dislocation following 
surgery.  Since no article has compared results from all of the recent studies on hip dislocation 
following THA it is important to create a single, up-to-date document analyzing potential risk 
factors.  The purpose of this literature review was to provide a complete review of the risk 
factors for hip dislocation following THA and for the first time, provide all of the information in 
one document. 4 
Method 
  A computerized literature search via Pub Med was used to identify articles that dealt with 
hip dislocation following THA using the following search terms: “early dislocations”, “risk 
factors for dislocations”, “patient risk factors for dislocations following a THA”, “surgical 
technique as a risk factor for dislocation following a THA”, and “postoperative risk factors for 
dislocation following a THA”.  Studies were eligible for review and included if they met the 
following criteria: a clinical trial or literature review published in English between the dates of 
1990 and September 2010.  
  A total of 47 articles met inclusion criteria and were analyzed for this project. The articles 
and topics were categorized and separated into three main factors that may affect hip dislocation 
following THA: patient factors, surgeon factors and post operative care.  Papers were excluded if 
the focus was on dislocations or instability which occurred more than one year following THA, 
hip dislocation was secondary to loosening of implant or revision surgeries.  
 
 
 
 
 
 
 
 
 
 5 
 
Hip Dislocation Following THA 
The THA surgical procedure has been shown to be an effective treatment in the 
management of degenerative hip disease, however; postoperative dislocation remains the second 
leading cause for revision surgery (DeWal, et al., 2003).  The dislocating hip is functionally 
impairing and leads to patient apprehension and dissatisfaction. Hip dislocation following THA 
can be attributed to risk factors involving the patient, the surgeon, the prosthesis, and the 
postoperative care (Mahoney & Pellicci, 2003).  During THA, the capsular structures and 
muscles surrounding the hip are divided, or released, and the hip is purposely dislocated to allow 
the surgeon to gain complete vision of both the acetabulum and the femur.  When dislocation 
occurs during surgery, extra laxity is introduced to the soft tissues, thus predisposing the patient 
to hip dislocation following surgery.  
Hip dislocations following THA can occur in a posterior or anterior direction.  Posterior 
dislocations are usually secondary to a combination of movements which include hip flexion, 
adduction, and internal rotation. They are also most often associated with the posterior surgical 
approach to the hip. Anterior dislocations most often occur with a combination of movements 
which include hip extension, adduction and external rotation, and are most often associated with 
an anterior surgical approach to the hip (Mahoney & Pellicci, 2003). 
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Patient factors for dislocation 
Reasons for dislocation fall into three broad categories: patient factors, factors related to 
the surgery, and postoperative care.  The first to be reviewed will address the patient factors 
associated with hip dislocation.  Many studies have suggested female gender as a related risk 
factor for dislocation, stating increased pre-operative range of motion and joint laxity as possible 
causes. Nine studies were reviewed for the correlation between female gender and dislocation.  
The first of these studies was conducted in 1997 by Paterno et. al.  This retrospective 
study design included 438 primary THA surgeries that included the use of “modern prostheses” 
performed by a single senior orthopedic surgeon between July 1983 and January 1994. Of the 
primary procedures, 391 were analyzed to determine the influence of patient-related factors.  Hip 
dislocation was found to occur in 17 of the 391 (4%) primary procedures. Of the 391 primary 
surgeries, 125 were performed on men and 266 on women. There were six dislocations in the 
men and 11 in the women.  This difference was not found to be statistically significant with a p 
value of 0.793, using the Fisher exact test.  Based on these results, the authors concluded that 
there is no relationship between gender and risk of hip dislocation following THA surgery.  
(Paterno, Lachiewicz, & Kelley, 1997)  
  In 1997, Morrey also investigated the potential link between gender and increased risk for 
hip dislocation following THA surgery. Material presented in this study was attained from the 
Mayo Clinic experience and was complemented by detailed review of literature. The likelihood 
of dislocation was studied from the perspective of risk factors, including gender. Morrey found 
the female gender to be as great as twice the risk factor for dislocation compared to male; 
however Morrey did not list any of his statistical tools or the actual number for calculation in this 
study.  Based on his research, Morrey concluded that female gender is a confirmed increased risk 7 
factor influencing prosthetic hip stability following THA surgery (Morrey, 1997). Females’ 
larger hip range of motion and increased joint mobility were sited as the reasons for this belief  
(Morrey, 1997). 
  In 1999, a retrospective study by Woolson and Rahimtoola investigated gender as a risk 
factor as well.  Between January 1985 and July 1995, a senior surgeon performed primary hip 
replacements in 522 consecutive patients, 315 (157 females, 158 males) were included in the 
data analysis because they met the required criteria (28 mm head, posterolateral surgical 
approach, and a complete capsulectomy).  The results show nine females (5.7%) and five males 
(3.2%) suffered hip dislocation following THA (chi-square, P=.27).  Based on these results, the 
authors concluded that a patient’s gender is not statistically relevant to the risk of hip dislocation 
following THA surgery (Woolson & Rahimtoola, 1999). 
  In 2002, Jolles et al. published their findings of a retrospective study involving 2,023 
primary THA surgeries that were performed between January 1991 and December 1998 at one 
primary institution.  Results show 21 patients who had at least one dislocation following THA 
surgery.  These 21 patients were compared with a control group of 21 patients who did not suffer 
dislocation and were matched for age, gender, pathology, and year of surgery. Data analysis 
included univariate and multivariate methods.  The univariate analysis used two groups that were 
compared using a paired Student’s t-test.  The multivariate analysis was performed using groups 
of patients with 1, 2, 3 or more factors that were formed and analyzed using 2 X 2 tables and 
odds ratios. Females (12 of 1,138; dislocation rate = 1.05%) were found to have a similar rate of 
hip dislocation when compared to males (9 of 867; dislocation rate = 1.04%) (Jolles, Zangger et 
al. 2002). 8 
In 2004, Berry et al. conducted a retrospective study included reference to gender as a 
risk factor for dislocation. Six thousand six hundred and twenty three consecutive primary 
Charnley THAs were performed on 5,459 patients at one institution, between 1969 and 1984. 
The patients included 2,869 females and 2,590 males with a mean age of sixty-three years.  All 
procedures were performed with a 22-mm femoral head, and all femoral and acetabular 
components were fixed with cement.  The patients were followed at routine intervals and were 
specifically queried about dislocation.  The cumulative risk of dislocation was calculated with 
use of the Kaplan-Meier method. The results revealed 323 (4.8%) hips dislocated.  Multivariate 
analysis revealed that the relative risk of dislocation for female patients (as compared with male 
patients) was 2.1. The authors concluded that patients at highest risk for dislocation include 
females (Berry, von Knoch, Schleck, & Harmsen, 2004). 
In 2006, a retrospective study conducted by Meek, et al. also addressed gender and 
dislocation. For this study, the Scottish National Arthroplasty Project recorded 14,000 THAs 
from April 1998 to March 2003. One of the variables studied was gender. By using the SPSS 
statistical package, the researchers found approximately that 1,000 more THAs are performed on 
females each year throughout the study period, however again no statistical numbers were given 
in this publication.  The authors concluded that there was no gender difference in rate of annual 
dislocation and both genders displayed a reduced annual incidence during the study period 
(Meek, Allan, McPhillips, Kerr, & Howie, 2006). 
Also in 2006, Khatod et al. performed a retrospective study looking at the connection 
between gender and dislocation.  In this study, there were 1,693 primary THAs performed 
between 2001 and 2003. The overall dislocation rate in this study was found to be 1.7%.  Chi 
square and Fisher’s exact tests were used to compare categorical variables. The authors of this 9 
study concluded that gender was not a factor associated with hip dislocation following THA 
(Khatod, et al., 2006). 
D’Angelo et al. 2008 literature analysis also investigated female gender as a risk factor 
for hip dislocation following primary THA.  The authors used a Medline database search of 
articles published between 1980 and 2007 using key words: "hip dislocation" and "hip 
instability".  Studies were included in the review if they met the following criteria: publication in 
English and were clinical trials or review papers. Four of the reviewed studies linked gender to 
dislocation and two studies did not support this direct connection.  The authors of this analysis 
found no clear statistical evidence linking female gender and risk of dislocation (D'Angelo, et al., 
2008). 
In 2009, Kim et al. investigated gender as a risk factor in a retrospective study.  Clinical, 
radiographic, and computer tomography examinations were performed on 1,268 patients (1,648 
hips) to determine the prevalence of factors (including gender) that contributed to dislocation. 
The authors found that female gender was a significant risk factor for dislocation with the use of 
Fisher exact test (P < .05) (Kim, Choi, & Kim, 2009). 
Age has also been suggested as a possible risk factor dislocation following THA.  
Ekelund et. al. looked exclusively at age as a risk factor for dislocation.  The 1992 retrospective 
study was carried out observing 147 consecutive patients (162 THAs) who were 80 years of age 
or older for one year after THA. The mean age at surgery was 83 years old, with a range between 
80 to 94 years old. Three different surgical approaches were used: lateral transgluteal approach 
(123 THAs), posterior approach (26 THAs), and lateral approach with trochanteric osteotomy 
(13 THAs). Clinical results and complications were recorded. They study found that the overall 
dislocation rate in patient 80 years or greater was 9.2% (15/162).  This rate is higher than the 3% 10 
dislocation rate of the entire group (691 THAs) with a mean age of 71 years operated on at the 
author’s institution, by the same group of surgeons during the same period.(Ekelund, Rydell, & 
Nilsson, 1992). 
Many authors that investigated gender as a risk factor, also investigated age as a risk 
factor for dislocation.  Paterno et al. conducted a study of 374 primary THA procedures.  In the 
study, the patients were divided into four groups: less than 50 (84 patients), 50 to 60 (68 
patients), 60 to 70 (103 patients), and greater than 70(62 patients).  Of the 374 procedures, 17 
resulted in dislocation.  The average age for individuals that experienced dislocation was 61.2 
years old.  This compared to the 357 patients, whose procedures did not result in dislocation.  
This group’s mean age was 58.8 years old.  Using the Chi-square test to analyze results, no 
 an increased risk factor of dislocain the rate of dislocation, among age related groups (p=0.66) 
(Paterno, et al., 1997).  
Woolson and Rahimtoola’s 1999 study with 315 patients showed there was a slight trend 
for age as an increased risk factor (unpaired t-test, p=.09).  The average age of the 14 patients 
who had a dislocation was 70 years (range 31-91 years), compared to the 301 patients who did 
not experience a dislocation with an average age of 64 years.  Eight of these patients were 70 
years old or older. (Woolson & Rahimtoola, 1999). 
Jolles et al. 2002 study found octogenarians represented 37% of patients who suffered 
dislocation, even though they only represented 19% of the 2,023 patients who underwent the 
procedure.  Therefore, the octogenarians had a higher dislocation rate of 2.91%, which was 
higher than the 1.48% of patients under 70 years observed in this study.  There was a statistically 
significant difference in dislocation with p=.005, using both univariate and multivariate methods. 
(Jolles, Zangger, & Leyvraz, 2002).   11 
Berry et. al 2004 univariate analysis revealed that the cumulative risk of dislocation was 
higher for patients who had been seventy years of age or older at the time of the operation 
(p=0.022).  In the study, 225 of the 4,672 hips in 3,792 patients who had been less than 70 years 
of age resulted in dislocation.  This compared to 95 of the 1,951 hips in 1,667 patients who were 
70 years or older, during the time of operation, that resulted in dislocation (Berry, et al., 2004). 
Meek et al. 2006 study compared the Scottish National Arthroplasty Registry findings to 
both Ekelund and Berry’s previous research.  The results confirmed an increased risk with age. 
The article stated that patients older that 85 years old had a higher incidence of dislocation rate 
using the SPSS statistical package  (Meek, et al., 2006).   
Khatod et al. 2006 study found no increase risk of dislocation rate with advancing age.   
The authors note that the dislocation rates of patients younger than 55 was similar to those over 
the age of 55.  The reported dislocation rate of patients over 80 years of age was 9.2%.  
However, this number decreased to 3.7%, when patients who were diagnosed with a proximal 
femur fracture were excluded from the dislocation percentage (Khatod, et al., 2006).   
Finally, Kim et al. 2009 study found among the various demographic parameters studied, 
age was determined a statically significant risk factor between his two study groups with 
p=.0023, using the Chi-squared test.  Patients were separated into seven age groups.  The groups 
ranged from; 20-29, 30-39, 40-49, 50-59, 60-69, 70-79, and 80-89 years of age.  Of the 20 
patients in the 80-89 age group, eight resulted in dislocation.  The resulting rate of dislocation 
was approximately five times greater than the next highest age group’s dislocation rate (Kim, et 
al., 2009). 
Another potential patient risk factor for hip dislocation following THA is the patient’s 
body mass index (BMI).  Sadr Azodi et al.’s 2008 retrospective study examined 2,106 male 12 
patients followed between 1997 and 2004 with the intent to analyze the effects of BMI. The 
patients were members of the Swedish Construction Worker’s cohort and were in the Swedish 
Implant Register.  Cox multivariable regression analysis was used to study the association 
between BMI and risk of implant dislocation.  The study found 53 patients (2.5%) developed 
implant dislocations. Results indicated that BMI was associated with an increased rate of 
dislocation, with patients with a BMI between 25 and 29.9 (overweight) had a hazard ratio of 
2.4, and those with a BMI of greater than or equal to 30 (obese) had a hazard ratio of 3.6. (Sadr 
Azodi, et al., 2008). 
Paterno and Khatod also investigated BMI in their studies.  Paterno et al. 1997 study 
included 120 patients that were considered obese (BMI>30).  The obese patients had a 3% 
dislocation rate compared to 5% dislocation rate of the 260 non-obese patients, which was not 
significantly different (p=0.392) (Paterno, et al., 1997).  In 2006, Khatod et al. found that an 
elevated BMI was not associated with increased risk of dislocation (Khatod, et al., 2006).  The 
data, statistics, and BMI reference values were not given in this study.  
  A patient’s alcohol intake has also been evaluated in two studies to determine if there is a 
relationship with dislocation rate following THA.  Paterno et al. found that alcohol was a 
significant risk factor leading to dislocation.  During their evaluation of 438 THA patients, 
patients who consumed excessive amounts of alcohol had an increased rate of dislocation 
following primary THA.  Twenty three excessive drinkers had 2 (9%) dislocation compared to 
15 (4%) of the 368 patient with no history of excessive alcohol use, (p=0.264) alcohol abuse was 
defined as daily consumption of at least 2.1 liters of beer or 0.2 liters of an alcoholic beverage. 
This level of alcohol consumption increased a person’s risk for dislocation by 23 percent 
compared to people who refrained from consuming alcohol (Paterno, et al., 1997). Woolson and 13 
Rahimtoola examined 315 patients who underwent primary THA performed by one surgeon 
using the same surgical approach and the same implant components.  A category entitled 
cerebral dysfunction which included: narcotic medication use, senile dementia and excessive 
alcohol use was used to observe rates of dislocation.  This group of patients with cerebral 
dysfunction accounted for 47 patient and had a rate of dislocation at 13% (Woolson & 
Rahimtoola, 1999).  
One way to evaluate a patient’s health at the time of surgery is the utilization of the 
American Association of Anesthesiologists (ASA) rating of operative risk (table 1).  The ASA 
score is related to medical co-morbidities and perioperative complications (Khatod, et al., 2006).  
Jolles et al. reviewed the charts of 2,023 THA patients who underwent THA with posterolateral 
approach, using SPS/Inlock-Hilock, CLM-MS30/Spotorno-Muller, Bichat/Bichat and Lord/Lord 
28 mm heads.  Twenty-one patients (1.03%) were found to have had at least one hip dislocation 
following THA.  These patients were compared with a control group of 21 patient who did not 
suffer a dislocation (Jolles, et al., 2002).  Results indicated that patients with an ASA score of 
three or greater had an increase risk for dislocation as much as 10 times higher than those with 
ASA scores of  two or less (Jolles, et al., 2002).  Khatod et al.’s study used a community based 
joint registry to evaluate hip dislocations that occurred within one year after THA.  The 
examiners found a relationship between a high ASA score (three or greater) and dislocation.  
Patient odds for dislocation with ASA score of 3 and 4 were 2.3 times greater than for patient 
with ASA score less than 3 (p=0.02) (Khatod, et al., 2006).   14 
Surgeon Factors for Dislocation 
Several elements of THA surgical technique have been analyzed as possible factors for 
hip dislocation.  These include surgeon experience, surgical approach, soft tissue repair, 
component positioning, femoral head size, and acetabular liner. 
 Surgeon experience has widely been discussed as a potential risk factor associated with 
hip dislocation following THA. In 1995, Hedlundh and Fredin published a retrospective study 
that examined the effects of surgeon experience on the rate of dislocation after 4,230 primary 
THAs.  All procedures were performed using the same approach (posterior) at three orthopedic 
centers.  The results showed that twice the number of dislocations occurred for inexperienced 
surgeons when compared to their more experienced colleagues.  The frequency of dislocation 
leveled off at approximately 30 operations performed per year, with increasing numbers of 
operations having constant dislocation rates after this amount.  For every ten primary THAs 
performed annually (up to 30), the risk of dislocation decreased by 50%.  The Chi-squared test 
was used to calculate results with a 1% freedom (Hedlundh & Fredin, 1995).  In 2001, Katz et al. 
published a retrospective study that analyzed claims data of Medicare recipients who underwent 
elective primary THA (58,521 procedures) between July 1995 and June 1996.  They assessed the 
relationship between surgeon and hospital volume and rate of dislocation.  The results showed 
that patients had a higher risk of dislocation if they were treated by a surgeon who performed 
five or less THAs a year.  If a surgeon performed five or fewer THAs a year their dislocation rate 
was 4.2%.  Those surgeons who performed 50 or more THAs a year had a rate of dislocation of 
1.5%.  The statistical analysis was performed with a SAS software package (Katz, et al., 2001).  
The findings of Solomon et al.’s 2002 study reinforced the findings of Katz et al.  This study 
reviewed the records from167 hospitals and 5,211 THA procedures that were performed on 15 
Medicare patients.  Using a multivariate model, they found a 3.7% increased risk occurred with 
the THA patient whose surgeon performed less than ten THAs annually (Solomon, et al., 2002).  
The author also documented a higher dislocation rate for cases done by surgeons in the first year 
of practice compared with those done by more experienced surgeons (Solomon, et al., 2002).  
Battaglia and colleagues reported in their 2006 literature analysis that a surgeon’s experience is a 
significant factor in preventing hip dislocation.  The authors performed a systematic review using 
PubMed and Medline that involved 57,000 primary THA patients from 17 individual studies. 
The authors concluded that surgeons who performed greater than 50 THA surgeries per year had 
1.2% fewer dislocations than those who performed fewer than 10 annually (Battaglia, Mulhall, 
Brown, & Saleh, 2006). 
Various surgical approaches for THA have been described utilizing eponymous labels. 
However, the three of the most commonly named approaches are the anterolateral (modified 
Watson – Jones), the posterior/posterolateral (Southern, Moore, Gibson) and the direct lateral 
(transgluteal, Hardinge) (Palan, Beard, Murray, Andrew, & Nolan, 2009).  In Ritter et al.’s 2001 
study, 320 consecutive primary THAs were performed on 302 patients in 1997.  Of these, 130 
had anterolateral approach and 190 had the posterolateral approach.  Patients were evaluated for 
dislocation using the Harris hip score.  The results stated indicated that no patients with the 
anterolateral approach experienced dislocation, while eight patients (4.21%) with the posterior 
approach suffered a dislocation.  The Chi-squared test was used to determine results.(Ritter, 
Harty, Keating, Faris, & Meding, 2001).  Masonis and Bourne reviewed 14 studies involving 
13,203 primary THAs looking for a connection between surgical approach and rate of dislocation 
(Masonis & Bourne, 2002).  The combined dislocation rate for these studies was 1.27%.  The 
breakdown for the procedures were as follows: for the posterior approach 3.23%, the 16 
anterolateral 2.18% and for the directlateral 0.55% (Masonis & Bourne, 2002).  This work 
showed a decreased rate of dislocation associated with the directlateral approach compared to the 
posterior approach by 5.9 % (Masonis & Bourne, 2002).  A study by Palan et al. published in 
2009 yielded different results.  The authors performed a prospective, nonrandomized, multicenter 
study of 1,089 THAs, with 699 anterolateral and 390 posterior approach.  The Oxford hip score 
was used to determine dislocation.  The authors did not find a statistical difference in dislocation 
rates between the two approaches (p=0.833)  (Palan, et al., 2009).   
Pellicci et al.’s 1998 study focused on the value of soft tissue repair with the use of 
posterior approach.  In this study, two senior surgeons independently began using an identical 
enhanced posterior soft tissue repair during THA surgery.  Their results showed that the first 
author, who had a prior dislocation rate of 4%, in 395 patients, reduced the rate to 0% in the 
same number of 395 patients by using enhanced posterior soft tissue repair.  The second author, 
who had a prior dislocation rate of 6.2%, in 124 THAs, reduced the rate to 0.8% in 124 hip 
replacements after the enhanced closure (Pellicci, Bostrom, & Poss, 1998).  Goldstein et al. also 
presented similar findings in a 2001 retrospective study that examined soft tissue repair with one 
surgeon who performed 1,000 THAs: 500 THA with soft tissue repair, and 500 without.  The 
results showed a reduced prevalence of dislocation (0.6%) with soft tissue repair compared to 
without (2.8%) (p<0.005) using the Pearson Chi-squared statistical package (Goldstein, Gleason, 
Kopplin, & Branson, 2001).  Kwon et al.’s 2006 study also examined the effect of soft tissue 
repair.  The authors performed a systematic literature review that included five studies that 
analyzed THA surgeries using the posterior approach with and without soft tissue repair.  The 
authors found an 8.21 times greater relative risk of dislocation without a soft tissue repair, 
compared to those with soft tissue repair (Kwon, et al., 2006).  17 
Positioning of both the acetabular and femoral components may be another important 
factor in stability following THA.  In 2005, Biedermann et al. examined the effect of acetabular 
cup orientation and positioning on hip dislocation rates. Radiological anterverion and abduction 
of the component of 127 hips which dislocated post-operatively were measured by Einzel-Bild-
Roentgen-analysis and compared with those in a control group of 342 patients. The results 
showed that the control group had a mean anteversion value of 15 degrees and abduction of 44 
degrees.  Patients with anterior dislocations after primary THA showed significant differences in 
the mean angle of anteversion (17 degrees), and abduction (48 degrees) (Mann –Whitney U test 
p<0.05).  Also, patients with posterior dislocation had a mean angle of anteversion of 11 degrees, 
and a mean abduction angle of 42 degrees.  Radiological anteversion of 15 degrees and 
abduction of 45 degrees represented the lowest at-risk values based on this study (Biedermann, et 
al., 2005).  
 McCollum and Gray’s 1990 study also examined positioning.  This was a progressive 
study where the authors developed a technique of positioning the acetabulum by bony landmarks 
of the pelvis in the standing position and by using standing lateral preoperative roentgenogram 
with the X-ray tube centered over the trochanter.  The authors stated that to prevent impingement 
and dislocation, it was determined the safest range for cup position was 30-50 degrees abduction 
and 20-40 degrees of flexion position from the horizontal (McCollum & Gray, 1990).  In 
Morrey’s 1997 study, the author used a detailed review of literature, along with an analysis of the 
Mayo’s Experience, to conclude cup orientation to be a critical variable relating to hip instability 
(Morrey, 1997). Soong et al.’s 2004 study also looked at positioning by reviewing other studies. 
The authors determined that cup anteversion should be 20 degrees plus or minus 5 degrees, and 
abduction 40 degrees plus or minus 10 degrees.  The authors concluded that an increase in 18 
anteversion may cause anterior dislocations and increased posterior migration may result in 
posterior dislocation (Soong, Rubash, & Macaulay, 2004).  
One of the most discussed and controversial risk factors related to risk of hip dislocation 
following THA is femoral head size and associated acetabular component diameter.  Hedlundh et 
al. performed a retrospective study of 6,072 THA surgeries between the years of 1979 and 1991 
in two orthopedic centers.  The Charnley prosthesis with a 22 mm head and a Lubinus prosthesis 
with a 32 mm head were compared and results showed a smaller femoral head size was not 
associated with an increased risk of dislocation, using the Chi-squared calculation. (Hedlundh, et 
al., 1996) 
Kelley et al. also examined this topic through two clinical studies, one prospective 
randomized and one retrospective published in 1998.  Between October 1995 and April 1996, 31 
primary THAs performed on 30 patients were randomized to a femoral head diameter of 22 or 28 
mm.  Then, from December 1984 to January 1994, 308 primary THAs were performed through a 
posterior approach by one surgeon using a modular 28 mm femoral head and one type of 
uncemented acetabular component.  The first study found statistically significant risk in smaller 
femoral head size (22 mm), and with larger acetabular diameters (56mm or larger).  The risk of 
hip dislocation was increased additionally by large differences between the size of the femoral 
head and acetabular component outer diameter (22mm head with 56 mm or greater acetabular 
diameter).  The group of 30 THA patients of which five in the group had large differences 
between femoral head size and acetabular diameter, all five dislocated, compared to no 
dislocation of the remaining 25 THAs (p=.00006).  The second study found the rate of 
dislocation for acetabular components with an outer diameter of 62 mm or larger was increased 
significantly (five of 36 hips, 14%) compared with those with an outer diameter of 60 mm or 19 
smaller (11 in 272 hips, 4%).  The Fisher’s exact tests (two tailed) were used to compare head 
size (Kelley, Lachiewicz, Hickman, & Paterno, 1998).  
In 2006, Padgett et al. investigated 254 primary THA procedures in a prospective study.  
These procedures were performed by a single surgeon, using an implant with a type two taper.  
The results were stratified by femoral head size and rate of dislocation, with 3.6% dislocation 
rate for 28 mm head, 4.8% for 26 mm, and 18.8% for 22 mm.  The Fisher’s exact test was used 
to analyze these results and it was found that a smaller femoral head size was associated with an 
increased rate of dislocation (p < 0.05) (Padgett, Lipman, Robie, & Nestor, 2006).  
More recent published information came in 2009 from Smit’s retrospective study.  He 
analyzed 235 THA patients who all received the same component and underwent the same 
surgical approach (lateral) (Smit, 2009).  The author reported no dislocations in patients who 
received the large anatomically sized femoral head (prosthesis allows a 6 mm differential 
between size of the acetabular cup and femoral head size) (Smit, 2009).   
The prosthetic material has also been a topic reviewed as a possible risk factor for hip 
dislocation following THA.  Mai et al. studied the impact of hardware material in their 
retrospective study that analyzed hip dislocation rate by following 336 THA surgeries using 
ceramic on ceramic prostheses over an eight year period (Mai, et al., 2008).  The authors found a 
0.6% dislocation rate following THA with ceramic on ceramic components, which is below the 
average published rate (Mai, et al., 2008).   
The use of an elevated-rim acetabular liner in total hip arthroplasty is widely accepted 
and is thought to improve the postoperative stability of the total hip prosthesis (Cobb, Morrey, & 
Ilstrup, 1996) (Sultan, Tan, Lai, & Garino, 2002) (Qassem & Smith, 2004).  The Cobb et al. 
study, published in 1996 investigated the use of an elevated-rim liner. The authors reviewed the 20 
results of 5,167 THAs preformed at one institution from April 1, 1985 to December 31, 1991. 
The surgeries analyzed included 2,469 acetabular components with an elevated-rim liner (10 
degrees of elevation) and 2,698 with a standard liner.  The authors stated that 48 of the 2,469 
hips that had the elevated-rim acetabular liner dislocated within two years compared with 101 of 
the 2,698 hips that had the standard acetabular liner (p=0-001).  The authors concluded enhanced 
stability provided by elevated liners, but it is not clinically important when weighed against the 
additional cost and potentially adverse effects (Cobb, et al., 1996). 
Sultan et al. also looked at the effect of using an elevated-rim liner.  Their study included 
compared range of motion of the hip with a 32 mm femoral head with the standard 28 mm head.  
Their results showed that a 15 degree elevated-rim acetabular liner placed in the posterior 
quadrant increased hip stability by allowing an additional 8.9 degrees of internal rotation in the 
28mm head (paired t-tests, P<0.0001).  Similarly, the 32 mm head provided 8.1 degrees of 
additional internal rotation (paired t-tests, P<0.0001) (Sultan, et al., 2002). 
Qassem and Smith examined 46 patients undergoing 50 THA at one facility in a 
retrospective study published in 2004.  The study took place in Rush Hospital, Chicago Illinois, 
between March 2001 and February 2003.  The results demonstrated that the 10 degree elevated-
rim acetabular liner increased hip range of motion by an additional 8.2 degrees of internal 
rotation compared to THA without liner (p< .0001).  The conclusion of this study showed 
elevated rim liner may contribute to hip stability (Qassem & Smith, 2004). 21 
Postoperative Care 
Postoperative care and hip restrictions following THA have also been examined as a 
possible risk factor for hip dislocation.  Currently, many different rehabilitation protocols exist 
for patients following THA, with most including specific activity restrictions to prevent 
postoperative dislocations.  Peak et al. examined the role of patient restrictions in reducing the 
prevalence of early dislocation in a 2005 study.  The researchers followed 630 THAs by placing 
them in one of two randomized groups, one group used range of motion limiting devices and was 
provided with functional activity limitations and the other did not.  The patient restrictions that 
were to be followed by all participants in the study limited range of motion of the hip to less than 
90 degrees of flexion, 45 degrees of external and internal rotation, and avoidance of hip 
adduction for the first six weeks following surgery (Peak, et al., 2005).  The authors did not 
examine removing these THA range of motion restrictions, rather; the emphasis was placed on 
the effects of other post-operative restrictions (examples included driving and use of hip 
abductor devises).  The study found no increased risk of hip dislocation in patients who did not 
use an abduction pillow, elevated toilet seat, restriction from sleeping on the affected side, or 
from driving in an automobile (Peak, et al., 2005).  
Ververeli et al. performed a randomized prospective evaluation of the need for post-
surgical restrictions following THA (avoid hip flexion greater than 90 degrees and avoidance of 
riding in a car) in two different groups (with and without restrictions)  between 2004 to 2008 
(Ververeli, Lebby, Tyler, & Fouad, 2009).  They examined 81 randomly assigned patients 
following anterolateral THA.  The standard group (43 subjects) included restrictions to avoid hip 
flexion greater than 90 degrees and avoidance of riding in a car for the first postoperative month. 
The other group (38 subjects) had no flexion or car riding restrictions.  The results indicated no 22 
difference in dislocation rates between groups, as dislocation did not occur in any subjects during 
this investigation (Ververeli, et al., 2009). 
Preoperative patient education was also examined as a possible benefit to reduce the rate 
of hip dislocation following THA.  Lubbeke et al. examined the influence of preoperative 
education on 597 patients scheduled to undergo THA.  The prospective study was conducted 
between 1998 and 2007 at the Geneva University Hospital Department of Orthopaedic Surgery, 
including all primary THAs performed via anterolateral transgluteal approach with the use of a 
28 mm diameter head.  The preoperative education was introduced in June 2002, and included 
advice on muscle strengthening exercises and postoperative restrictions of range of motion as 
means of preventing dislocation.  A total of 597 patients who underwent 656 THAs participated 
in the education session and 1,641 patients who underwent 1,945 procedures before June 2002 
did not.  Forty six dislocations occurred over the study period, five (0.8%) in the participants of 
the education sessions and 41 (2.1%) in those who did not participate in the education sessions. 
Multivariate logistic regression modeling was used to adjust the effect of preoperative education 
on the dislocation risk and the authors found a 2.8 times higher risk of dislocation in patients 
who did not receive instruction prior to surgery compared to the group who was instructed 
(unadjusted odds ratio 2.80; 95%) (Lubbeke, Suva, Perneger, & Hoffmeyer, 2009).  23 
Discussion 
Numerous risk factors for dislocation have been researched and were presented in this 
literature review, with the risk factors separated into three categories: patient factors, surgical 
factors, and postoperative care.  It is clear through the analysis of these research studies, that 
each of the three elements could potentially increase a patient’s risk of suffering a hip dislocation 
following THA surgery.  Through this paper, the most common risk factors will be identified and 
clarified, and will be treated accordingly.  By knowing the most prevalent risk factors, and 
associating them with the most predisposed patients, surgeons can more accurately make 
decisions regarding the procedures and postoperative care to follow, to avoid an increased risk of 
dislocation.   
With respect to patient factors, the following elements were researched in correlation 
with dislocation; gender, age, BMI, ASA, and alcohol consumption.  Gender has been analyzed 
thoroughly through nine recent publications, with researchers coming to differing conclusions.  
In 1997, Paterno et al. published a study which found gender to have no impact on the rate of 
dislocation (Paterno, et al., 1997).  Morrey et al. found gender to be associated with increased 
risk for hip dislocation, however; the dislocations in females were found to occur five years or 
longer after THA.  Taking into account a female’s increased life span compared to males, one 
could draw the conclusion that it would be expected that this population would be at an increased 
risk for delayed dislocation because they will likely live longer after the undergo this procedure. 
.D’Angelo et al. took this into consideration when they performed a literature review in 2008,  
four of the six studies they reviewed, cited female gender as an increased risk factor, two of the 
studies found no connection.  The authors suggested that the timing of the dislocation (years) 
was considered a possible explanation for the difference in gender (D'Angelo, et al., 2008).  In 24 
1999, Woolson and Rahimtoola also found no statistical significance related to gender (Woolson 
& Rahimtoola, 1999).  In 2006 two publications, one by Meek et al., and another by Khatod et 
al., found no difference between genders regarding risk of hip dislocation following total hip 
arthroplasty (Khatod, et al., 2006; Meek, et al., 2006).  Though the most recent publication, in 
2009 by Kim et al., does cite female gender as an increased risk of dislocation, the authors did 
not make mention of the time frame following surgery when the dislocations occurred.  Though a 
rather balanced argument regarding female gender as an increased risk factor for hip dislocation 
following THA surgery is presented in the research, the actual data and results provided by the 
authors of the studies that suggest female gender as an increased risk factor are incomplete.  The 
authors of each of these articles did not report the time frame when hip dislocation occurred. The 
evidence of female gender being an increased risk for hip dislocation in the acute setting 
following THA surgery is not clearly present in the literature.  
Patient age has also been examined as a possible increased risk for hip dislocation; to 
date the only publication demonstrating statistical finding is in patients 80 years of age and older 
(Ekelund, et al., 1992; Jolles, et al., 2002; Meek, et al., 2006).  Ekelund et al. compared patients 
80 years of age and older to a control group with a mean age of 71 years.  Paterno et al. in 1997 
and Khatod et. al in 2006 both found age not to be associated with an increased risk factor of 
dislocation, however; they to did not provide enough information about the subjects (i.e. their 
ages) to determine if octogenarians were even included in their studies (Khatod, et al., 2006; 
Paterno, et al., 1997).  Berry et al. noted an increased rate of dislocation at the age of 70 years 
and beyond.  However, the authors used 70 years of age as the dividing point of the study groups 
and the exact age at which the rate of dislocation truly became apparent is inclusive due to these 
groupings (Berry, et al., 2004).  Woolson and Rahimtoola in 1999 and Kim et al. in 2009 both 25 
suggest a slight trend in rate of dislocation in association with increased age, but make no 
mention of when age becomes a determining risk (Kim, et al., 2009; Woolson & Rahimtoola, 
1999).  Both Meek et al. in 2006, and Jolles et al. in 2002, suggest that there is an increased risk 
of dislocation for octogenarians (Jolles, et al., 2002; Meek, et al., 2006).  So, when combining 
the information from these studies, there is an increased risk for hip dislocation following THA 
in patients aged 80 years and older.  This group of patients may have a higher incidence of 
dislocation secondary to compromised musculature around the hip which may result in decreased 
stability.  Another potential contributing factor in this age group is the increased rate of medical 
conditions, poorer nutrition, decreased activity level, which can affect muscular strength and 
may effect the increased incidence of dislocation.  Therefore, orthopedic PAs must consider age 
during discussions prior to THA surgery, and closely monitor this group postoperatively. 
Body mass index (BMI) is another patient factor and has been analyzed by many 
researchers as being a risk for dislocation.  The only study which reports statistical findings is 
Sadr Azodi’s et al. article where in the obese group (BMI >30 kg/m2) 4% of patients developed 
hip dislocation compared to 1.2% in the normal weight group (BMI 18.5 -24.9 kg/m2) (Sadr 
Azodi, et al., 2008).  In analyzing the research design of this study, limitations to the 
acceptability of the results are recognized.  The study was prospective, so the researchers were 
unable to isolate just BMI as a risk factor because there was no control of other known risk 
factors.  More importantly, the group evaluated was comprised solely of Swedish male 
construction workers, so the applicability of the results of this study cannot be generalized to the 
entire population of patients in the United States (Sadr Azodi, et al., 2008).  Both Khatod et al. in 
2006, and Paterno et al. 1997, report no association between an elevated BMI and an increased 
risk of dislocation (Khatod, et al., 2006; Paterno, et al., 1997).  While those patients with an 26 
elevated BMI did report lower satisfaction following their surgery and experienced a higher 
percentage of complications, hip dislocation rates did not increase in this population (Khatod, et 
al., 2006) Paterno, et al., 1997.  Because of the increased load on the implant, one would assume 
that a high BMI (>30) would be associated with increased risk of dislocation.  On the other hand, 
because of the body habitus of patients with a high BMI one would expect a reduction in the hip 
range of motion secondary to adipose tissue restrictions.  This may be the reason why the current 
published articles do not provide evidence of an elevated risk of dislocation associated with this 
population.  With the current population trend of increased rates of overweight and obese 
patients, further research needs to be completed in this area.  
One of the most interesting patient risk factors for hip dislocation following THA being 
studied is related to excessive consumption of alcohol. Paterno et al. described excessive alcohol 
as 2.1 liters of beer or more than 0.2 liters of alcohol per day (Paterno, et al., 1997).  Excessive 
alcohol is related to poor nutrition, reduction in muscle tone and a decline in mental function, 
which may be the link to dislocations following THA (Paterno, et al., 1997).  There is limited 
published information on effects of excessive alcohol intake and its effect on dislocation 
following the THA.  Current evidence appears to link large amounts of alcohol (a daily 
consumption greater than 0.2 liters or 6 or more alcoholic beverages) as an increased risk of 
dislocation (Paterno, et al., 1997; Woolson & Rahimtoola, 1999).  This is important pre-
operative information to assess when discussing and planning THA surgery in this particular 
group of patients and may also affect surgeon consideration of patient eligibility for THA. 
Patient health prior to surgery seems to play an important part in the risk of dislocation. 
The American Association of Anesthesiologists ASA scores have been utilized as a measuring 
tool for patient health prior to surgery.  Patients undergoing THA surgery who have an ASA 27 
score of three or greater, have been associated with a greater rate of dislocation, which has been 
determined to be statistically significant (Jolles, et al., 2002; Khatod, et al., 2006).  An elevated 
ASA score is related to medical co morbidities and/or impaired mental function (Table 1).  The 
decrease in cognition, reduced physical abilities, and coordination in these groups of patients 
may increase the likelihood of dislocation.  This may lead to an increase in the risk for falls and 
possible dislocations in this patient group.  A reduction in cognition may interfere with a 
patient’s ability to follow postoperative THA restrictions which could place a patient at increased 
risk for dislocation.  
  Surgeon factors for dislocation have been extensively evaluated, with everything from 
surgeon experience, technique, and the type of prosthetic used being researched as possible risk 
factors.  One of the most agreed upon risk factors for dislocation involves the number of 
procedures in which the surgeon performs annually.  A statically significant risk for hip 
dislocation is associated with surgeons who perform less than ten procedures per year compared 
those surgeons with more experience (Battaglia, et al., 2006; Hedlundh & Fredin, 1995; Katz, et 
al., 2001; Solomon, et al., 2002).  The theory of ‘practice makes prefect’ seems to apply here, 
noting that performing a larger number of procedures often results in better techniques and 
increased awareness about possible problems associated with dislocation.  More experienced 
surgeons appear to be able to better determine proper placement of the implant and potentially 
better soft tissue handling which may account for fewer dislocations in their patients.  
Experience is an important factor when deciding on an orthopedic surgeon, noting that a 
surgeon’s volume can have a direct correlation with the surgeon’s ability to reduce the patient’s 
risk for hip dislocation following THA surgery.  28 
  The orthopedic surgical approach is a well documented risk factor for dislocation. The 
posterior approach carries with it the highest noted risk for dislocation, when compared to the 
anterior or direct lateral approaches.  The risk percentage varies depending on the researcher, 
(Masonis & Bourne, 2002; Ritter, et al., 2001).  Berry states the main reason for the difference in 
hip dislocation rate between procedures is that with the posterior approach the capsule and the 
external rotators that otherwise would provide posterior hip stability and act as a check rein to 
excessive hip internal rotation are taken down (Berry, 2001).  Another reason may be inadequate 
acetabular component anteversion.  In a posterior approach surgery, the femur can interfere with 
the socket insertion, leading to insufficient anteversion.  Because the patient is in the lateral 
position, the pelvis tends to roll forward, creating the illusion of increased acetabular anteversion 
(Berry, 2001).  The results of Masonis and Bourne’s 2002 study are in agreement with these 
findings and rationale.  However, there are other intraoperative factors which surgeons must 
consider related to risk of hip dislocation.  While the study by Ritter et al. in 2001 was limited by 
the number of participants and the involvement of four surgeons which represents different 
levels of skill and changes in surgical techniques, the results still showed an increased rate of 
dislocation with a posterior approach (Ritter, et al., 2001).  Most recently in 2009, Palan et al. 
found no statistical significance in surgical approach (Palan, et al., 2009).  However, other 
surgical factors like soft tissue repair may have led to a similar rate of dislocation in this study.  
  The importance of repairing soft tissue structures that are released in the posterior 
approach is an additional factor that surgeons must take into account.  Literature indicates that a 
strong capsular repair and reconstruction of the attachments of the short external rotators are 
significant in decreasing risk of dislocation associated with surgeries using the posterior 
approach (Goldstein, et al., 2001; Kwon, et al., 2006; Pellicci, et al., 1998).  The results of the 29 
study by Pellicci et al. were statistically significant in which two independent authors reduced 
their rate of dislocation using soft tissue repair from 4% and 6.2% to 0% and 0.8% respectively 
(Pellicci, et al., 1998).  Kwon et al. study was a systemic review of 11 studies.  It clearly 
demonstrated an 8.21 times greater relative risk of dislocation from THA surgeries without a soft 
tissue repair (Kwon, et al., 2006).  The current literature provides a clear indication that if a 
posterior surgical approach is to be used, it necessitates a soft tissue repair to decrease the risk of 
hip dislocation following THA surgery.  
  Cup orientation has also been shown repeatedly to be a critical variable relating to 
stability of the hip following THA (Morrey, 1997).  The studies by Morrey et al. and Soong et al. 
were both literature reviews addressing dislocation following THA.  A retroverted orientation 
predisposes to posterior instability and the excessive anteverted cup tends to favor anterior 
dislocation (Morrey, 1997).  Excessive abduction may result in lateral dislocation (Soong, et al., 
2004).  The acetabular position in the THA is a cup abduction of 40 degrees plus or minus 10 
degrees and anteversion 15 degrees plus or minus 10 degrees this is considered to be the safe 
zone of lower dislocation risk (Soong, et al., 2004).  The studies show that the risk of dislocation 
can be minimized by good surgical technique and proper positioning of THA components.  Both 
studies by Biedermann et al. and McCollum and Gray support the importance of cup placement. 
The authors of all four studies agree that the cup positioning is crucial in reducing the rate of 
dislocation.  However, due to the difficulty in measuring cup position during surgery and 
assessing it postoperatively, a lack of statistically significant information currently exists.  
Further research into the angle and location of cup positioning would provide researchers with 
more concrete evidence to base medical decisions upon.    30 
  The importance of femoral head size and its impact on joint stability continues to be 
debated.  More studies that control for surgical approach, acetabular size, and component 
positioning need to be performed before determining whether femoral head size is an 
independent risk factor for dislocation.  One risk factor that has been analyzed and is statically 
significant is the increased risk of dislocation with a mismatch of a smaller femoral head 
component (≤ 22 mm) to a larger acetabular component (≥ 56 mm) (Kelley, et al., 1998).  Three 
reasons that acetabular and femoral head diameter mismatch may affect the rate of dislocation 
are: 1) anatomic mismatch, 2) pseudocapsule attachment, and 3) prosthetic impingement (Kelley, 
et al., 1998).  Hedlundh and Fredin’s and Smit concluded that a smaller femoral head size does 
not result in an increased risk of dislocation (Hedlundh & Fredin, 1995; Smit, 2009).  On the 
other hand, Padgett et al. found dramatic rates of dislocation with smaller head size.  However, 
the 22 mm femoral head size control group only included 16 patients.  Therefore, the rates of 
dislocation for the smaller head size can be questioned due to the small size of the sample group 
(Padgett, et al., 2006).  Although there may be a correlation between an increased risk of 
dislocation and smaller femoral head size, further research needs to be conducted to determine 
the statistical and clinical significance of this risk factor. 
  The use of an elevated rim acetabular liner placed in the posterosuperior quadrant has 
been demonstrated to increase hip stability following THA (Cobb, et al., 1996; Sultan, et al., 
2002).  Most modern THA systems provide the surgeon with a variety of options for acetabular 
liner configurations, allowing the surgeon to fine tune the component chosen for the final 
implant with the goal of providing the patient with optimal stability and range of motion (Sultan, 
et al., 2002).  A potential advantage exists with regard to improved hip stability resulting from 
use of a larger femoral head secondary to the use of the elevated liners (Cobb, et al., 1996). 31 
Results of Qassem and Smith’s study in 2004 demonstrated increased internal rotation range of 
motion with elevated rim liner which also translated into improved hip stability with statistical 
significance (p < 0.0001) (Qassem & Smith, 2004).  The use of elevated rim liners increases hip 
range of motion, which comes with a reduction of dislocation rate.  This reduction of dislocation 
is due to the increased stability that is provided by the individualized placement of the rim in 
compromised positions during the THA (Qassem & Smith, 2004).  However, there are concerns 
of the long term effect of wear and loosening with the elevated liners exists.  The longevity of 
hardware and implants is not included in the current analysis. 
  The role of patient restrictions in reducing the prevalence of early dislocation following 
THA has also been analyzed.  The value of limiting hip flexion beyond 90 degrees of flexion, leg 
adduction, and external and internal rotation less than 45 degrees continue to be the standard 
practice following most primary THA surgeries (Peak, et al., 2005).  Only two published reports 
have addressed the issue of post-operative restrictions.  Peak et al found no increase in 
dislocation with removal of functional restrictions while also finding a higher level of 
satisfaction in the group with no functional restrictions.  Ververeli et al. removed the restriction 
of hip flexion greater than 90 degrees following THA surgery and found no increased rate of hip 
dislocation.  The results of this study cannot be generalized to the entire population because it 
only included 81 patients (43 patients in the standard group and 38 patients in the early lifting of 
restrictions) with a mean age of 59.2 years old (Ververeli, et al., 2009).  The small sample 
population being evaluated and no statistics being reported leaves questions about this study’s 
accuracies and the associated findings it presents.  The role of restricted hip range of motion on 
dislocation following the THA needs to be examined in more detail before the any conclusions 
can be drawn.  Total hip precautions remain a mainstay following surgery, yet evidence based 32 
medical decisions have not yet substantiated their use.  The usefulness of these precautions needs 
to be further researched to provide a more accurate understanding of their postoperative 
effectiveness in limiting hip dislocation.  
Finally, patient education was examined by Lubbeke et al. in 2009.  By providing 
patients with education on strengthening and range of motion restriction a reduction in hip 
dislocation was found.  This was a detailed studied that controlled many patient and surgical 
variables.  All patients of this study received an anterolateral transgluteal approach using a 28 
mm diameter head.  Also, study variables including; age, BMI, gender, history of alcohol abuse, 
ASA score, surgeon’s experience, and preoperative functional status were recognized as 
potential risk factors and accounted for during the statistical analysis.  One factor that may be 
attributed to the reductions of risk of dislocation was the fact that this was a voluntary study.  
Therefore, the fact that the patients were willing to participate in the three hour training seminar 
prior to their THA may indicate an increased willingness to follow through with proper care.  
Even though this was a detailed study, it is the only one to date to investigate the effects of 
preoperative education on prevention of dislocation following the THA, and only involved one 
university with one subset of patients.  Because this is the only study of its type, it leads to the 
conclusion that the effect of preoperative education needs to be further studied taking into 
account other variables including surgical approach and different prosthesis used during the 
THA. 
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Limitations of Study 
  Although important risk factors have been identified by this study, there are limitations.  
Due to the vast amount of information on this topic, just one set of variables (i.e. patient risk 
factors, surgical risk factors, or postoperative care) would have led to a more controlled study.  
The study size could have been controlled by limiting the analyzed articles to those published 
over the last ten years, because of new technology available.  Also, because of the limited 
experience of the researcher in actual surgical experience with hip replacement and prosthesis 
used, it was difficult to analyze different techniques and components as risk factors of 
dislocation after THA.  
Future Research 
  The limited amount of published material on postoperative care highlights this is an area 
that needs further research.  Because the status-quo of postoperative care in regards to total hip 
precautions, surgeons continue to apply these to their patients.  However, it is unclear whether 
these restrictions are actually reducing the risk of dislocations in their patients.  With the 
development of new technology, it should now be investigated whether new procedures or better 
education of patients should replace the current standards of care.  
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Conclusion 
  Through this research, several factors were examined in relationship to the risk of 
dislocation.  By compiling these risk factors together to note the statistical and potentially 
clinical significance on the rate of dislocation, PAs working in orthopedics can easily identify 
patients who may have more risk associated with THA surgery.  During the pre-operative 
evaluation it is important to elicit a through history identifying risk factors including age, alcohol 
use and current health.  While some risk factors, such as gender and BMI, do not appear to play a 
role in rate of dislocation, further studies are needed to determine their significance.  The age of 
the patient needs to be considered by PAs and orthopedic surgeons when the patient is over the 
age of 80.  Though this is not a modifiable risk factor, it does require extra consideration when 
evaluating potential patients for surgery.  Current health, or ASA, and alcohol consumption are 
two modifiable risk factors.  Patients with excessive alcohol use should be instructed to limit or 
stop their use of alcohol before the surgery.  Patients with a high ASA score should be given the 
opportunity to be in the best possible health before their surgery. 
  There are also implications for family practice PAs as well.  When evaluating and 
managing patients with significant hip osteoarthritis, family practice PAs should consider 
referring patients to a surgeon that frequently (more than 10 annually) performs THA.  Surgeons 
who perform more procedures have greater experience in proper acetabular positioning and other 
aspects of the surgical procedure that may affect dislocation risk.  In addition, patients should be 
steered toward surgeons who use the posterior approach with soft tissue repair and who have the 
potential to use elevated rim liners for the high risk surgical patients.  These include patients who 
are over 80 years old, who cannot eliminate excessive alcohol consumption and those with 
several co-morbidities who are in significant need of THA due to pain and limited ADLs.  35 
  With improved knowledge of risk factors for hip dislocation following THA, PAs in 
orthopedics can also enter into discussions with orthopedic surgeons about the most effective 
techniques to reduce the risk of dislocation; an example being the implications of avoiding the 
techniques with an increased rate of dislocation, like the anterior approach or mismatch of 
femoral head size and acetabular cup diameter.  Through this increased dialogue, PAs in 
orthopedic surgery and surgeons can become more familiar with the various techniques, and 
make the best and most informed decisions for their THA patients. 
   It is also important for orthopedic PAs to educate their patients before THA surgery.  
Before surgery, PAs can instruct on proper strengthening exercises and advise limitations of 
certain activities which involve excessive hip range of motion.  Following surgery, the 
orthopedic PA can review the current range of motion restriction and advise proper progression 
of activities based on the patient’s rate of recovery.  By analyzing all of these factors, surgeons 
and patients can best prepare themselves for THA surgery. 
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Definitions 
Lateral or transtrochanteric approach popularized by Charnley, an osteotomy separates 
the greater trochanter from the gluteus medius and minimus insertion from the remaining femur 
(Masonis & Bourne, 2002).  This surgical approach allows exposure of the acetabulum and 
unparalleled ability to lateralize the femoral prosthesis, after implantation of components, the 
osteotomy is reattached in anatomic location or with a trochanteric advancement (Masonis & 
Bourne, 2002). 
Posterior approach has many variations but all share a common muscular interval in 
reference to the gluteus medius tendon, using a gluteus maximus split, the posterior approach 
remains posterior to the gluteus medius and minimus (Masonis & Bourne, 2002).  Exposure of 
the hip and proximal femur requires division of the posterior hip capsule and the external 
rotators, with the exposure and hip dislocation completed with flexion and internal rotation of the 
hip (Masonis & Bourne, 2002).  
The anterolateral approach, first described by Jones, exploits the interval between the 
tensor fascia lata and the gluteus medius (Masonis & Bourne, 2002).  The hip is dislocated 
anteriorly for acetabular exposure, or a neck osteotomy is made, and the anterior fibers of the 
gluteus medius are reflected for proximal femoral exposure and later reattached at the conclusion 
of the arthroplasty (Masonis & Bourne, 2002). 
 
 
 
 
 37 
Table 1 
 
American Association of Anesthesiologist ASA score (Ozturk, et al.) 
I A normal healthy patient. 
II A patient with mild systemic disease. 
III  A patient with severe systemic disease. 
IV A patient with severe systemic disease that is a constant threat to life. 
V An amoribund patient. 
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Abstract 
 
Objective 
Determine the risk factors for hip dislocation following total hip arthroplasty (THA). 
Method 
A literature review was conducted using PubMed for articles published since 1990, with key search terms; 
early dislocation, risk factors for dislocation.  A total of 47 articles met search criteria and were reviewed. 
Results 
Patient factors for dislocation include age over 80, excessive alcohol consumption, and high ASA score.  
Female gender and elevated BMI were not found to increase risk.  Surgical factors include limited 
surgeon experience, posterior surgical approach, especially without soft tissue repair or elevated rim 
liners.  Postoperative factors include limited preoperative education.  
Conclusion 
The results of this review indicate that there are multiple different risk factors for dislocation following 
THA.  PAs in orthopedics can use these findings for patient and surgeon interactions.  Since THA is so 
common, and dislocation causes such significant morbidity, more detailed research is necessary, 
particularly dealing with postoperative restrictions.    
 
 
 
 